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GMES atmospheric environmental services

* A component of Europe’s Global Monitoring
for Environment and Security initiative GMMes

— which also provides services for land and ocean

 The atmospheric programme comprises
— developing operational space-based observation of constituents
— strengthening the provision of complementary in-situ observations

— developing and operating associated data and information services

» A 48-partner EC-funded project called MACC macc
— provides core monitoring and forecasting services

— will support downstream services for specific sectors




The GMES Sentinel satellite missions/instruments

At Sentinel 1 Land and ocean Launches from 2011

Sentinel 2 Land Launches from 2012

Land, ocean and some

atmosphere Launches from 2012

Sentinel 3

Sentinel 5 Atmosphere
precursor  (UVIVIS/NIR/SWIR - Polar) ~ -aunch 2014
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GMES atmospheric environmental services

Services related to the chemical and particulate content
of the atmosphere, providing data and information on:
— Climate forcing by greenhouse gases and aerosols
— Long-range pollutant transport
— European air quality
— Dust outbreaks
— Resources for solar power generation

— Stratospheric ozone and UV radiation

through global and regional processing based on




MACC succeeds GEMS and PROMOTE projects
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GEMS/MACC global data assimilation system

- Based on ECMWF’s “Integrated Forecasting System” - IFS

« CO,, CH, and aerosols have been incorporated in the IFS

and data assimilation has been developed for AIRS and IASI radiances,
SCIAMACHY retrievals, MODIS aerosol optical depth, ... GOSAT ...

- IFS also carries O,, CO, NO,, - - - e
SO, and HCHO

Chemical production and loss come
from a coupled CTM, either MOCAGE,
MOZART or TM5

Data for assimilation come from GOME,
GOME-2, IASI, MIPAS, MLS, MOPITT,
OMI, SBUV/2, SCIAMACHY, .




Global/regional system
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What about emissions?
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Sources and sinks

* Near-real-time fire analysis
— based on SEVIRI and MODIS data

 Parameterized dust and sea-salt

» Vegetation model for fluxes of ...
— need for better links with meteorology

* Inventory-based emission estimates
— need for resolution and timeliness

» Application of flux-inversion for
net source-sink corrections

— working for CO, and CH,
- — under development for aerosols



From GEMS/MACC retrospective analysis 2003-2009

July 2003 Total column carbon monoxide July 2005

July 2003 Aerosol optical depth at 550nm July 2005




NewsRadio  MNow playing

Real-time aerosol forecasts
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Dept admits error in air quality forecast

Posted 11 hours 54 minutes ago
Updated 11 hours 51 minutes ago
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News Front Page Page last updated at 10:42 GMT, Wednesday, 23 September

Desert dust storm chokes Sydney

The New South Wales Environment Audio: Respiratory expert Dr Christine
Department has admitted its forecast for Jenkins speaks to ABC Local Radio (8BC
air quality in Sydney today was wildly News)

wrong after a dust storm prompted

hundreds of emergency calls due to

breathing difficulties.

Until this morning, the department's website was forecasting conditions would be good.

20090921 00UTC FC t+3 valid at 03UTC 20090921

Iy (S v KTy 3
Fipp A B ) } SN |
e S s e - 4 Y Va N .
eSS N \\\; - ‘\Il
lt)'j'\r )r\l ~
~& A\ 0s
W
~J 05
s
,ﬂf/J 0.4
Il M o0022/0054 SHARE =) M 035
0.3
Sydney's red dust has been blown from the outback i /%//"‘ﬁx Io_gs
0.2
A large stretch of Australia's east coast, including the largest

city Sydney, has been shrouded in red dust blown in from the o
desert outback. 0.1
0.05

Yisibility in Sydney was so bad that flights were diverted and harbour : : . :
ferry traffic disrupted. MACC dust aerosol optical depth




Queensland

New South Wales

iﬁ'

& Tl

Jeff Schnaltz, NASA

250 km N

Dust aerosol optical depth

<

e

DS e s

RUBYRR:

H+72 valid hw N
00UTC 23 September ’

C\Egiéa@.w«) =
e

L) RIS K
1 K4 }w 0y

)

H+48 valid | A
00UTC 23 September ’
%a@:m; ‘ﬂ¢0 \Q‘y\hf T S \E\\\

H+24 valid

00UTC 23 Septt




Some considerations

* Dust-band is consistently positioned in successive forecasts

— basic meteorology has been captured reasonably well

* Intensity increases as forecast range decreases

— underestimation of dust in the background forecast is corrected by

assimilating MODIS (or other) data

10m wind analysis for

pt

2009

* Possible factors - 12UTc22Se
— parameterization of dust mobilization N
— resolution of global system SIS SSEIENNNS

— soil moisture analysis [ooooIIIIIiny
aerosol retrieval over bright surfaces
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Regional air quality: successive 63h surface ozone
forecasts from CHIMERE and verifying observations




Regional air quality: comparison of MOZART/IFS and
regional forecasts

Hg/m?

15UTC 2 July 2008 -
| H+63 CHIMERE I o

H+63 MOZARTI/IFS

*@\

R, O
A H N 3
° :- .: L} e
p oo Mor g o
$
3 Lot S °e \\

80—
70 GEMS/MACC RAQ Verification
Surface Ozone [ pg/m3 ]
60 Root mean square error forecast
Europe

50 T+63 00UTC B
40 l J .‘ | ———  EURAD-IM
okl ,, | N ’ ——  CHIMERE

\ I il '”M b ﬂ“ {1 A ;J* | ..W, Lk —— MOZART/FS
20- R ‘H!N',",‘" 1 V|
10— T T T T T T T T T T T T T T T T T T T

JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV
2008 2009




Retrospective case study: 8 August 2003
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Retrospective case study: 8 August 2003
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August 2003 heat-wave (from 2003-2009 reanalysis)

24-hr average PM2.5 concentrations (ug/m3) for Lille, France
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Validation against AERONET data
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Validation against AERONET data

) 193i: Aeronet verification - Mozilla Firefox

File Edit View Higtory Bookmarks Tools Help

e-»-@& (o [ teservouy t_validati _validation.htm|733i

-] [a] Y

|| 793i: Aeronet verification J © ECMWF CEPMMT EZMW © Ozone

FC-OBS Bias. Model (f93i) AOT at 550nm against L1.5 Aeronet AOT at 500nm.
Mean=-0.0668. Period=00Z-00Z 01-30 Sep 2009. FC start hrs=0. FCRS=T+3->24 by 3.

RMS Error. Model (f93i) AOT at 550nm against L1.5 Aeronet AOT at 500nm.
Mean=0.252. Period=00Z-00Z 01-30 Sep 2009. FC start hrs=0. FCRS=T+3->24 by 3.

"m MACC Project - Home

Main Index

f93i: 550-500 nm
Global

For all plots
Experiment:' 331 =l
Period: | Sep 2003 ~|

¢) 193i: Aeronet verification - Mozilla Firefox

File Edit ¥iew History Bookmarks Tools Help

e- - & (4 | flewssvol/pascratehinaliaeranet_validation/aeranet_validation him|?1331&550-50082009031

|| f93i: Aeronet verification [ © ECMWF CEPMMT EZMW © Ozone

Comparison of model (f93i) and MODIS AQOT at 550nm and L1.5 Aeronet AOT at 500nm
over |zana (lat=28.31, lon=-16.5). Period=1-30 Sep 2009. FC start hrs=0Z.
MODIS AOT Total FC AOT hate Dust Organic Matter Black Carbon




Validation against AERONET data

Site dominated by dust Site dominated by biomass burning
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Comparison of GEMS ozone reanalysis and ozonesonde data

Monthly mean sonde—analysis (fO026) profiles Monthly mean sonde—analysis (f026) profiles
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The next two years — towards full operations

« Consolidate and improve analysis and forecasting systems
— establish basic operational processes for near-real-time running
— increase horizontal resolution to 80 km global, 25km or less regional
— refine other aspects of the analysis and forecasting systems

* Monitor the quality of products on a systematic basis

* Supplement migrated production lines with new services
- Liaise with agencies to obtain the observations we need
- Liaise with users to supply the products they need

tablish funding and governance for full operations from 201z
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